Eight new diarylheptanoids, a 1.2:1 mixture of (3S)-and (3R)-1-(4-hydroxyphenyl)-7-phenyl-(4E,6E)-4,6-heptadien-3-ol (1a and 1b), a racemic mixture of (3S)-and (3R)-1-(4-hydroxyphenyl)-3-methoxy-7-phenyl-(4E,6E)-4,6-heptadiene (2a and 2b), a ca. 1:1 mixture of (3S)-and (3R)-1-(4-hydroxy-3methoxyphenyl)-3-methoxy-7-phenyl)-(4E,6E)-4,6-heptadiene (3a and 3b), 3-acetoxy-1-(3,4-dihydroxyphenyl)-7-phenylheptan-5-ol (4), (3R)-1-(4,5dihydroxyphenyl)-7-phenyl-(6E)-6-hepten-3,2-epoxide (5), and thirteen known diarylheptanoids, 6-12, a 3:1 mixture of 13a and 13b, and 14-17, were isolated from the rhizomes of Curcuma comosa from Sakon Nakhon, northeastern part of Thailand. The isolated compounds were evaluated for their antiinflammatory activities on the inhibition of lipopolysaccharide-induced nitric oxide production in macrophage RAW 264.7 cells and the diarylheptanoids 1a and 1b mixture and 14 exhibited potent inhibitory activity. . His fields of research are bioactive natural products, structural modification of natural products, and natural product-based drug discovery. Professor Suksamrarn has published about 150 papers in peerreviewed journals including 4 textbooks and 11 patent applications.
Curcuma comosa Roxb. (Zingiberaceae) has been used in indigenous medicine of Thailand. The rhizome of this plant species has been used for the treatment of postpartum uterine bleeding and also as an aromatic stomachic. A number of diarylheptanoids with nematocidal [1] , estrogenic activity [2] , and a phloracetophenone glucoside with choleretic activity [3] have been isolated. The aerial parts of the plant contain labdane diterpenes [4] , flavonoid glycosides and diarylheptanoids [5] . Unlike C. longa, this species exists with high biodiversity. Investigations on the chemotaxonomy of C. comosa collected from cultivation sites in different parts of Thailand revealed that their rhizome morphologies are highly variable. Chromosome numbers, together with inflorescent, floral and leaf morphology were used for identification and classification of this species into different cultivars. The study revealed that chromosome numbers can be used to verify accurately the taxonomic identification of C. comosa [6] . The amplified fragment length polymorphism (AFLP) marker was also used to identify and elucidate the phylogenetic relationships of this species [7] .
We have recently investigated the constituents of the C. comosa rhizomes collected from Kampaengsaen district, Nakhon Pathom province, in the central part of Thailand [2] . Further phytochemical studies of this plant species collected from different regions of the country have been made. Preliminary investigation of the chemical constituents of the rhizomes collected from Sawangdaendin district, Sakon Nakhon province, northeastern part of Thailand revealed different diarylheptanoid contents from those previously reported, especially the minor components [2] . The present work describes the isolation and structural elucidation of eight new and thirteen known diarylheptanoids from the rhizomes of C. comosa from Sakon Nakhon province and their inhibitory activities on lipopolysaccharide (LPS)-induced nitric oxide (NO) production in macrophage RAW 264.7 cells.
The hexane and ethanol extracts of C. comosa rhizomes from Sakon Nakhon province were subjected to repeated column chromatography and eight new (1-5), together with thirteen known diarylheptanoids were isolated ( Figure 1 ). These were 1,7-diphenyl-(6E)-6-hepten-3-one (6), (5R)-1,7-diphenyl-5-hydroxy-(6E)-6hepten-3-one (7) [1, 8] , 1,7-diphenyl-(4E,6E)-4,6-heptadien-3-one (8) [2] , (3R)-1,7-diphenyl-(4E,6E)-4,6-heptadien-3-ol (9), 1-(4hydroxyphenyl)-7-phenyl-(6E)-6-hepten-3-one (10), 1-(4hydroxyphenyl)-7-phenyl-(4E,6E)-4,6-heptadien-3-one (11) [2] , (3S,5S)-1,7-diphenylheptan-3,5-diol (12) [9], a 3:1 mixture of (3S)and (3R)-1-(4-hydroxyphenyl)-7-phenyl-(6E)-6-hepten-3-ol (13a and 13b), [10] , 1-(4-hydroxyphenyl)-7-phenylheptan-3,5-diol (16) [10, 11] , and 1,7-bis-(4-hydroxyphenyl)-(4E,6E)-4,6-heptadien-3one (17) [12] . The configurations of 7 and 9 were determined to be R by the modified Mosher's method (data not shown) [2] . The absolute configurations of compounds 13 and 14 were determined to be a 3:1 mixture of 3S and 3R (13a and 13b) and 3S, respectively (data not shown). It is noteworthy that the absolute stereochemistry and enantiomeric ratio of compounds 9, 13 and 14 is the same as those isolated from Nakhon Pathom province.
Compound 1 was obtained as a white solid, mp 110-112ºC. The HR-TOFMS (ES  ) showed the [M-H]  peak at m/z 279.1835, compatible with the molecular formula C 19 H 20 O 2 . The IR absorption band at 3233 cm -1 revealed the presence of a hydroxyl group. The presence of α,,,-unsaturated system was evident from the 1 H NMR signals ( been observed that diarylheptanoids with a 4,6-dien-3-ol system exhibited high optical rotation [2] . The absolute stereochemistry at C-3 and the enantiomeric ratio were determined by the modified Mosher's method [2] . Thus, upon treatment with (R)-()-MTPA chloride and (S)-(+)-MTPA chloride, the 1a and 1b mixture was transformed to a mixture of the corresponding (S)-MTPA esters 1ax and 1bx, and (R)-MTPA esters 1ay and 1by, respectively ( Figure 2 ). Analysis of the 1 H NMR spectra of the two Mosher ester mixtures established the absolute configuration at C-3 of the diarylheptanoid mixture as S and R in a ratio of 1.2:1. The diarylheptanoid 1 was thus concluded as a 1.2:1 mixture of (3S)-and (3R)-1-(4hydroxyphenyl)-7-phenyl-(4E,6E)-4,6-heptadien-3-ol (1a and 1b).
Compound 2 was obtained as a colorless sticky solid. The HR-TOFMS (ES  ) showed the [M-H]  peak at m/z 293.1541, consistent with the molecular formula C 20 H 22 O 2 . The IR spectrum showed an absorption band for a hydroxyl group at 3321 cm -1 . The 1 H NMR data (Table 1 ) of 2 were similar to those of 1 except that 2 showed the presence of a methoxyl signal at  H 3.29 (3H, s) and  C 56.1, which could be placed at C-3 ( C 81.2) from the HMBC correlations between OCH 3 -3/C-3, and between H-3/C-1 ( C 30.5), C-2 ( C 37.3), OCH 3 , and C-5 ( C 132.9). Compound 2 exhibited low optical rotation, The IR spectrum showed an absorption band for a hydroxyl group at 3308 cm -1 . The 1 H and 13 C NMR spectra of 3 (Table 1) were found to be similar to those of 2, with an additional signal for a methoxyl group at C-3' ( C 143.6). The aromatic proton signals at  H 6.67 (s, 1H, H-2'), 6.81 (d, J = 7.6 Hz, 1H, H-5') and 6.66 diarylheptanoid structure. The structure deduction of 4 was confirmed by COSY, DEPT, HMQC, and HMBC spectra. The attachment of the phenyl group to the 7-position of the heptyl chain was confirmed by the HMBC correlations between H-7 ( H 2.64 and 2.77, m, 2 × 1H) and C-1" ( C 141.8) and C-2"/C-6" ( C 128.3). However, the absolute stereochemistry at C-5 could not be determined by the modified Mosher's method and this was due to the complex 1 H NMR spectra of the Mosher salts of 4. Also, the existing data did not permit the assignment of the absolute configuration at C-3. Compound 4 was therefore identified as 3-acetoxy-1-(3,4-dihydroxyphenyl)-7-phenylheptan-5-ol. The IR spectrum showed an absorption band for hydroxyl groups at 3328 cm -1 . The 13 C NMR data ( Table 1) displayed 19 signals including a carbinolic ( C 74.9), four methylene ( C 24.0, 27.5, 28.7, and 34.8), two methine ( C 130.0 and 130.2), and twelve aromatic ring carbons, suggesting a diarylheptanoid structure. The presence of the trans-olefinic protons was evident from the double triplet signal at  H 6.23 (J = 15.9, 7.2 Hz, H-6) and the doublet signal at  C 6.41 (J = 15.9 Hz, H-7) in the 1 H NMR spectrum, which corresponded to the 13 C NMR signals at  C 130.0 and 130.2, respectively. The 1 H NMR spectrum of compound 5 was similar to that of (3S)-1-(3,4-dihydroxyphenyl)-7-phenyl-(6E)-6-hepten-3-ol (14) . However, the significant differences were their molecular weights and the presence of aromatic singlet signals of H-3 at  H 6.37 ( C 103.8), and H-6 at  H 6.52 ( C 115.5), which indicated the connectivity between an aromatic ring at C-3 with an ether bond. The large W ½ value (24 Hz) of H-3 suggested its axial relationship with H-1ax. The absolute configuration at C-3 of 5 was investigated by circular dichroism (CD) spectroscopy. C-3 was determined to have an Rconfiguration based on the helicity rule for P-helicity of the chiral chromane ring system [13] , which showed a negative Cotton effect for the 1L b band at 250-270 nm [14] . Moreover, the NOE correlation of H-3 and H-1 (Figure 3 ) also confirmed the C-3 configuration. Compound 5 was thus elucidated as (3R)-1-(4,5dihydroxyphenyl)-7-phenyl-(6E)-6-hepten-3,2-epoxide. The high biodiversity of the chemical constituents of C. comosa should be noted. The contents of a number of diarylheptanoids from C. comosa rhizomes collected from Sakon Nakhon province according to the present work were found to be different from those isolated from C. comosa from Kampaengsaen district, Nakhon Pathom province, central part of Thailand [2] . Apart from the new compounds 1-5, the known compounds 12, and 15-17 have not been reported previously in the Kampaengsaen cultivar.
To examine the biological effect of the isolated compounds, mouse macrophage RAW 264.7 cells were treated with different concentrations of the diarylheptanoids. Compounds 1a and 1b mixture and 14 were found to be active (IC 50 <10 M). LPS treatment significantly promoted the production of NO, a wellknown cytokine involving in various biological processes including inflammation and immunoregulation [15] . BAY 11-7082, a NF-κB inhibitor, which was used as a positive control, significantly inhibited the production of NO in the LPS-treated RAW 264.7 cells. Furthermore, compounds 1a and 1b mixture and 14 could inhibit the production of NO in the LPS-treated RAW 264.7 cells in a concentration-dependent manner. The calculated IC 50 concentration of compounds 1a and 1b mixture and 14 for the inhibition of NO production in LPS-stimulated RAW 264.7 cells was 0.66 ± 0.32 μM and 0.42 ± 0.16 μM, respectively. The anti-inflammatory effect of the diarylheptanoids does not only clarify our understanding of the traditional medicinal use of C. comosa rhizomes, but also implicate further potential development of compounds 1a and 1b mixture and 14 as therapeutic tools for the prevention and treatment of inflammatory diseases.
Experimental
General: Melting points were determined with an electrothermal melting point apparatus and are uncorrected. Optical rotations were measured on a JASCO-1020 polarimeter. IR spectra were obtained . A portion of the EtOH extract (759.5 g) was fractionated by CC using a gradient of n-hexane-EtOAc to EtOAc-MeOH to obtain 12 fractions. Fraction 6 (10.1 g) was further purified by CC (silica gel, n-hexane-EtOAc, 90:10) to yield 7 sub-fractions (6.1-6.7). Subfraction 6.5 was further chromatographed (CH 2 Cl 2 -MeOH, 100:0.1) to give 4 sub-fractions (6.5.1-6.5.4). Sub-fraction 6.5.2 was purified using Sephadex LH-20 CC (100% MeOH), followed by silica CC (CH 2 Cl 2 -MeOH, 100:0.1) to give 7 (4 mg), Sub-fraction 11.2 was then subjected to CC (CH 2 Cl 2 -MeOH, 100:0.1) to give 5 sub-fractions (11.2.1-11.2.5). Sub-fraction 11.2.2 was chromatographed (n-hexane-EtOAc, 70:30) to give 5 (26.1 mg). Sub-fraction 11.2.2.3 was chromatographed (silica gel, n-hexane-EtOAc, 70:30) to give 3 sub-fractions ( 
